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VIMS and the School of 
Marine Science 
The Virginia Institute of Marine Science (VIMS) of the 
College of William and Mary was chartered in 1940. The 
lnstitute's tripartite mission to provide research, educa-
tion, and advisory service in marine science is mandated in 
the Codes of Virginia. The main campus is located in 
Gloucester Point. VA, at the mouth of the York River, a 
major tributary and passageway to the Chesapeake Bay 
and Atlantic Ocean. The Eastern Shore Laboratory, in 
Wachapreague, VA. offers access to embayments, salt 
marshes, and barrier beaches. A third campus on the 
Rappahannock River provides access to a low-salinity 
environment. The Institute focuses much, but not all, of 
its research on coastal and estuarine systems. Approxi-
mately 500 faculty, staff, and students are engaged in 
marine science activities at the Institute. 
The School of Marine Science, the graduate education 
component of the Institute, is one of five graduate schools 
of the College of William and Mary. Currently, I 15 gradu-
ate students are pursuing Masters or Doctoral degrees 
through the School. Students are drawn from leading 
colleges and universities across the nation. International 
students constitute more than I 0% of the student body. 
More than 95% of the graduates find work in their field of 
expertise upon graduation. 
Eastern Shore Laboratory's 
Mission 
VIMS established the Eastern Shore Laboratory (ESL) at 
Wachapreague. VA in 1960. The facility serves as both a 
field station in support of research and teaching activities 
and as a site for resident research in coastal ecology and 
aquaculture. The mission of the ESL is I) to provide a field 
laboratory for the Virginia Institute of Marine Science, the 
School of Marine Science, and the College of William and 
Mary for furthering their research and education missions, 
and 2) to serve the Eastern Shore of Virginia in the areas of 
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Message from the Director 
The Virginia Institute of Marine Science's Eastern Shore Laboratory (ESL) 
marked its 42nd anniversary in 2002. Founded as an outpost to monitor the 
spread of oyster diseases on the seaside, it has developed into a regionally, 
nationally, and internationally recognized field station for research and educa-
tion in coastal marine science and aquaculture. In the first of what I hope will 
become an annual series of reports, I would like to thank the many friends, 
supporters, and collaborators that have helped to make our past year the most 
productive in the Lab's history. I would also like to take the opportunity to 
summarize some of our activities and accomplishments over the past year. 
These are challenging times for state-supported institutions. State budget cuts Dr. Mark Luckenbach 
have been deep, affecting virtually every aspect of state services. The current 
fiscal year has seen state-support for the ESL reduced by 30% and more cuts appear imminent. At the 
same time shifting federal priorities have reduced the grant funding available for the traditional mission of 
VIMS. Despite this, we had a very productive year and envision an even brighter future for the Lab. 
This report is intended to do several things. It informs our supporters, client groups, and the Eastern Shore 
community in general about the wide range of activities at the Lab. Next. it is intended to establish a 
baseline from which you can interact more with the Lab, either by letting us know how we can better serve 
our client groups or by becoming involved yourself through volunteer activities. Finally, I hope the report 
can help us to solicit your support in ensuring that the Lab continues to excel in serving the region. 
I thank you for your ongoing interest and support for the Eastern Shore Lab and I look forward to working 
with you and for you in the year ahead. 
ESL Receives 
Valuable Private Gifts 
In 2002 the ESL was fortunate to receive 
private gifts from the Owens Foundation, an 
anonymous Friend of VIMS, Sarah and Rob-
ert Boyd, Dr. and Mrs. George Grant, and Mr. 
and Mrs. F. J. Barnes. These gifts supported 
the purchase of new property (seen at right), 
our educational program, our library, and our 
public seminar series. 
upportin the ESL 
Priv~te support is critical for maintaining the 
cutting-edge research and educational 
pro~rams at the ESL. See page 15 for infor-
mation on how you can become involved. 
Donations from the Owens Foundation and an anonymous 
Friend of VIMS have allowed the ESL to purchase a 
0.56-acre piece of property adjacent to the Lab. 
A three-bedroom house on this property will be used to 
house visiting scientists and instructors. 
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Educational Activities at the 
Eastern Shore Laboratory 
2002 was a busy year for educational programs at the ESL We hosted a record number of students from 
colleges and universities throughout Virginia and the U.S., as well as a class from the U.K. For the second 
year in a row a graduate course in marine science for secondary school teachers was offered at the Lab. 
Our popular public seminar series continued with presentations on a wide range of top ics. 
Visiting Colleges and Universities: In addition to classes from VIMS, the ESL hosted 16 classes of 
graduate, undergraduate, and high school students from 12 different institutions for field trips and 
multi-day field courses. 
College William and Mary 
Department of Geology, Dr. Greg Hancock 
Department of Biology, Dr. Joe Scott and 
Dr. Cindy van Dover 
Old Dominion University 
Department of Ocean, Earth & Atmospheric 
Sciences, Dr. Margie Mulholland 
Virginia Polytechnic and State University 
Department of Biology, Dr. Fred Benfield 
Department of Architecture , Dr. Heather Woofter 
George Mason University 
Department of Biology, Dr. Don Kelso 
Department of Geography and Earth Science, 
Dr. Randy McBride 
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University of Richmond 
Department of Biology, Dr. John Bishop 
Hampden-Sydney College 
Department of Biology, Dr. Stan Gamborys 
Johns Hopkins University 
Summer Field Programs, Dr. Court Stevenson 
Michigan State University 
Department of Biology, Dr. Richard Hill 
Shepherd College 
Institute for Environmental Studies, Dr. Peter Vila 
Northern Kentucky University 
Department of Biology, Dr. Charles Acosta 
University of Wales 
School of Ocean Sciences, Drs. Chris Richardson and 
Colin Jago 
Fuqua School 
Science Department , Ms. Amy Giannotti 
Collaborative Program with the School of 
Ocean Sciences from the University of Wales 
In 1998 VIMS initiated an international cooperative program with the School of Ocean Sciences at the 
University of Wales in Bangor for the purpose of fostering joint research programs and expanding educa-
tional activities for our students. Since that time, faculty and students from both programs have regularly 
participated in such exchanges. During 2002 , the Eastern Shore Lab hosted a class of I I undergraduate 
students from the School of Ocean Sciences. Under the direction of the class instructors, Ors. Chris 
Richardson and Colin Jago, the class studied a wide range of topics from fish ecology to barrier-island 
dynamics. 
Students from the School of Ocean Sciences at the University of Wales spent two weeks at the Eastern Shore Lab studying 
the biological and geological oceanography of the region. Each student also conducted an independent research project 
during their stay. 
This program is largely funded by the Draper 
Corporation, which provided airfare and lodging 
costs for the students. The program was also 
supported by private funds from VIMS. The 
Draper Corporation is again providing funds for 
student travel in 2003. VIMS will need to solicit 
a~ditional private contributions to support run-
ning the course in 2003 and beyond. 
Don Wright. the Dean and Director of VIMS, poses with 
course instructors Ors. Chris Richardson and Colin Jago. 
and students. Dr. Wright led the class in a field trip to 
Cedar Island to discuss barrier-island dynamics. 
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Graduate Courses for Secondary 
School Science Teachers 
The ESL hosted the 2-credit graduate course Marine Fisheries Science 
and Management: A Professional Development Course for Secondary 
Science Teachers for the first time during the summer of 2002. Through 
lectures and hands-on laboratory and field experience, VIMS faculty 
and Sea Grant marine educators provided I 7 middle and high school 
science teachers with current scientific information, materials, and 
innovative techniques that they could take directly back into their 
classrooms. Participants came from across the state to spend 5 days 
immersed in marine science in the laboratory, in the classroom, in 
estuarine creeks, on barrier islands, and nearshore aboard VIMS 
research vessels. 
VIMS hopes to provide this course to teachers every year. Thanks to 
generous support from the National Marine Fisheries Service the 
course will be offered June 22-27, 2003. For more information visit the 
VIMS education website at www.vims.edu/adv/ed. 
Trawling near the barrier islands pro· 
duces a diverse catch for observation 
and dissection back at the Lab. 
Dr. Richard Brill demonstrates during a class dissection 
various adaptations of blue/in tuna for high-speed 
swimming. 
Teachers were captivated by plankton samples 
collected in the estuary. 
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Public Seminar Series 
2002 speakers 
This year marked the 5th consecutive year for our popular public 
seminar series. We were again able to attract speakers on a wide 
range of topics. In most instances , the seminars were presented 
to "standing-room-only " audiences. 
The impacts of non-native species in ecosystem management: 
A contrast of intentional versus accidental introductions, 
Dr. Roger Mann , Department of Fisheries Science, VIMS 
Brown tides: coming soon to a bay near you? Dr. Margie 
Mulholland, Department of Ocean, Earth & Atmospheric 
Sciences, Old Dominion University 
This seminar series is 
supported exclusively 
through private donations 
to the Eastern Shore Lab. 
We greatly appreciate the 
support of our private 
donors, and look forward to 
it continuing into the future. 
Shackleton 200 I: Trapped in Antarctic sea ice while searching for pollutants, Dr. Hugh Ducklow, 
Department of Biological Science, VIMS 
The importance of the seaside to our feathered friends, Mr. Barry Truitt, The Nature Conservancy 
Chaos beneath the bay, exploring the Chesapeake Bay impact crater. Mr. Scott Bruce, VA Dept. of 
Environmental Quality 
The myth of the independent waterman, Dr. Victor Liguori, Department of Sociology, College of William 
and Mary 
One if by land, two if by sea: global dispersal of organisms by ship, Dr. Lisa Drake, Department of Ocean, 
Earth & Atmospheric Sciences, Old Dominion University 
The sea scallop fishery on the U.S. Atlantic Coast and its 
importance to Virginia, Dr. William DuPaul, Department of 
Fisheries Science, VIMS 
Gazing through muddy waters: insights into the biology of sandbar 
sharks in Virginia's Eastern Shore lagoons, Ms. Christina Conrath, 
Ms. Julia Ellis, Mr. Wes Dowd, VIMS 
VIMS · · sc1ent1sts Drs. 'Rebecca Dickhut and Hugh Ducklow 
conducting research in Antarctica. 
VIMS scientist Dr. William DuPaul aboard 
a commercial scallop fishing vessel. Dr. 
DuPau/'s research is helping to increase 





Nutrient Dynamics in 
Coastal Lagoons 
Dr. Iris Anderson, Department of 
Biological Sciences, VIMS 
Visiting Researchers 
During 2002 the use of the ESL by visiting researchers reached 
a record level of more than 450 visiting researcher-days. In 
addition to visits by more than two dozen VIMS scientists, 
the Lab hosted researchers from seven different universities 
and research institutions. The next three pages highlight 
selected examples of research by visiting scientists. 
Although coastal lagoons and bays constitute a major type of 
land-margin ecosystem on most continents, the retention, 
transformations, and transport of nutrients through these 
systems have received far less attention than in large estuaries . 
Hog Island Bay is a coastal lagoon located between the mainland 
of Virginia's Delmarva Peninsula and offshore barrier islands. It is 
part of the Virginia Coast Reserve, managed by the Nature 
Conservancy, and a Long-term Ecological Research site sup-
ported by the National Science Foundation. Like most other 
coastal lagoons it is shallow, well mixed, and receives little 
riverine input. Nutrient inputs from its small watershed are 
thought to be primarily from the shallow aquifer, which is 
heavily impacted by agricultural activities. Because the system 
has a small watershed and a single inlet for exchange of water 
with the coastal ocean, it is an excellent site to explore the relative roles of biological and physical pro-
cesses in regulating the now of "reactive nitrogen" across the land-sea margin. To determine the potential 
for Hog Island Bay to remove and/or retard the flow of nitrogen and carbon to the coastal ocean, Dr. Ander-
son is leading an interdisciplinary research team that is studying the lagoon rates of biological processes 
and estimating inputs from the watershed and residence time in the lagoons. 
Effects of Sea-level Rise on Shorebirds 
Dr. Michael Erwin, U.S. Geological Survey and University of Virginia 
Dr. Erwin leads a team including Diann Prosser and Geoff Sanders from the 
USGS that is monitoring tide levels and salt marshes near Wachapreague 







No. of annual flooding events 
in Eastern Shore marshes 
.. 
measuring rates of marsh elevation 
change to determine whether 
marshes can maintain elevation as 
sea level rises. In Virginia and New 
Jersey, it appears that study marshes 
are not maintaining elevation; this 
has important implications for salt 
marsh conservation and restoration 
and for many species of migratory 
birds that depend on the marshes for 'r---ir---.--r---.---,--~-,-J 
l'JJ11 1•>-111 19:1-41 ,, " 19•11 1'. 11 ,, 2••H1 feeding and nesting. 
Seagrass Research 
Dr. Robert Orth, Department of Biological Sciences, 
VIMS 
Seagrass communities were a dominant habitat in the 
Delmarva coastal lagoons until the early 1930s, when a major 
coastal storm and the pandemic "eelgrass blight" eliminated 
eelgrass from all the coastal bays. While eelgrass has re-
turned and is continuing to spread in Chincoteague Bay, it 
remains absent in the other Virginia coastal bays. In 1997 
VIMS scientists began a seagrass restoration program in the 
coastal bays. Initial tests were conducted first in Magothy 
Bay and continued in South and Cobb Island bays. 
Large-scale fforts are currently focused in South Bay at a 
400-acre area set aside for revegetation. Dr. Orth and his 
colleagues broadcast 3.6 million seeds into 24 one-acre plots 
in late 200 I in the 400-acre set-aside area and into 4 one-
acre plots in Cobb Island Bay as well. Plants developed in all 
plots and were doing very well through 2002. In fall 2002, 
Orth's team broadcast I .8 million seeds into an additional 24 
one-acre plots in South Bay and plant_ed small test plots in 
Hog Island Bay. In addition to the seagrass restoration 
efforts, Orth's research team has been studying the role of 
seagrass beds in supporting ecologically and economically 
important marine species. 
Dr. Orth's seagrass restoration program seeks to 
reintroduce elgrass to areas that historically 
supported rich seagrass communities. 
Restoration methods include planting seeds and 
individually transplanting adult shoots. 
The Dynamics of Brown Tides in the Coastal Bays 
Dr. Margie Mulholland, Department of Ocean, Earth and Atmospheric Sciences, 
Old Dominion University 
Brown tides, which are caused by blooms of a small, single-celled algae called Aureococcus anophagefferens, 
have caused severe problems for shellfishery-resources in some coastal areas. During the past 5 years the 
?ccurrence and magnitude of blooms of this species have been 
increasing in Chincoteague Bay, MD. Concerned about the 
causes of these blooms and determined to find a way to pre-
vent their spread in Maryland and Virginia coastal waters, Dr. 
Mulholland has been monitoring for the occurrence of 
A. anophagefferens and investigating the causes of blooms. 
Her work focuses on the roles of organic and inorganic nutri-
ents and dissolved organic matter (DOM) in the formation of 
brown-tide blooms. Sampling in the southern coastal bays in 
Maryland and at 15 sites in the Virginia coastal bays, Dr. 
~ulholl~nd'_s research team has recorded significant blooms of vt~~ tide m Maryland, but have yet to observe any in 
b/ginia ~aters. They have found st~ong correlations b~tween 
own-tide blooms and DOM levels m the waters, leading to 
~oncern that decaying macroalgae (seaweed) blooms may fuel 
rown-tide blooms. 
George E. Boneillo. a research assistant on Dr. 
Mu/ho/land's team. processes water samples 
from the coastal bays at the ESL for brown tide 
and nutrients. 
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Eastern Shore Shark Studies 
The VIMS shark research group, which includes Ors. Jack Musick and Richard Brill, graduate students Wes 
Dowd. Christina Conrath, and Julia Ellis, and Dr. Peter Bushnell from Indiana University-South Bend, has 
recently begun to study sharks more extensively on the seaside of the Eastern Shore. The seaside bays and 
lagoons are important nursery areas for juvenile sandbar sharks. The team is working to better understand 
how season, water depth. distance from the inlet, and tidal currents influence the use of the area by juve-
nile sandbar sharks. They are also studying the diet and feeding habits of these sharks in the nursery area. 
During the summer of 2002 the team tracked the abundance of sandbar sharks throughout the coastal bays 
using gill nets and longlines and followed their movement using acoustic transmitters. Another part of the 
team's research is to determine the energetic requirements of juvenile sandbar sharks. To study this they 
measured respiration rates on sharks in the laboratory at the ESL. Though in its early stages. this research 
is already adding considerably to our knowledge on the importance of the Eastern Shore's coastal bays for 
this shark species. 
VIMS graduate student Wes Dowd (I) and VIMS professor 






Juvenile Sandbar Shark Standard Metabolic Rate (SMR) 
us. Body Mass and Temperature 
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VIMS graduate students Christina Conrath (r) and Julia 
Ellis (c) work with Senior Marine Scientist P.G. Ross(/) to 
track a juvenile sandbar shark with an acoustic 
transmitter in Wachapreague Inlet. 
A juvenile sandbar shark, Carcharhinus plumbeus . 
Eastern Shore Water Quality 
The coastal waters along the Eastern Shore support a wealth of living 
resources, including commercially, recreationally and ecologically impor-
tant species. These natural resources, as well as the region's valuable 
clam aquaculture industry, depend on the protection and maintenance 
of excellent water quality. Research and monitoring programs at the ESL 
have been addressing issues related to water quality for several years. 
ESL researchers in 2002 completed a multi-year study that 
identified the effects of run-off from tomato fields on water 
quality. With the cooperation of tomato farmers, the 
researchers identified and implemented solutions to reduce 




The Eastern Shore 
Laboratory is home to 
a significant resident 
research program. The 
next four pages highlight 
selected examples of that 
research, including study 
of water quality, oyster-
reef restoration, and 
non-native oysters. 
Fate and effects of crop protectants from 
tomato cultivation on living resources in tidal 
creeks, Virginia Department of Agriculture, 
$370,209. 
Eastern Shore Tributary Basin Monitoring, 
Eastern Shore Soil & Water Conservation 
District and VA Department of Conservation 
and Recreation, $75,000. 
Cherrystone Creek is one the many watersheds in which 
ESL scientists monitored water quality during the last 
year. Data collected within the creek and from 
groundwater wells in the watershed are being used in 
computer models to simulate the effects of land 
development on water quality and clam aquaculture. 
Recent Publications 
Arnold, G., M. Luckenbach and M Unger. In 
press. Runoff from tomato cultivation in the 
eSluarine environment: Biological effects of 
farm management practices. Journal of 
Experimental Marine Biology and Ecology. 
~rnold, G., M. Luckenbach, M. Roberts, Jr., 
V · Newman, E. Shumann, M. Unger and G. 
adas. 200 I . Fate and effects of crop 
protectants from tomato cultivation on living 
~so~r~es in tidal creeks. Final report to the 
S irg,_n,a Dept. of Agriculture and Consumer 
ervices, Richmond, VA 2 1 5 pp. 
Sr. Marine Scientist Gretchen 
Arnold measures water quality 
in a tidal creek. ESL programs 
to monitor water quality are 
conducted as part of the 
Eastern Shore Watersheds 
Network, a collaboration of 
local citizens, the Assateague 
Coastal Trust, agencies, and ''"""'".,____, 
institutions that address local 
water-resource issues through 




Restoration Ecology of Oyster Reefs 
The Eastern oyster (Crassostrea uirginica) has experienced dramatic declines in abundance throughout much 
of its range during the last century as a result of overfishing, disease, pollution, and habitat loss. This has 
led not only to the loss of once-valuable fisheries, but also has far-reaching ecological consequences. 
Researchers at the Eastern Shore Lab are helping to lead an international effort to advance our understand-
ing of the ecological role of oyster reefs and to apply principals of restoration ecology. 
Reef Restoration Projects 
Over the past several years ESL scientists have 
conducted research projects on oyster-reef restoration 
in collaboration with the Virginia Marine Resources 
Commission at a number of locations throughout 
Virginia. At Fisherman's Island we conducted studies 
on how reef construction materials affect reef devel-
opment. In the Lafayette River we have been compar-
ing the success of different genetic stocks of oysters 
used in restoration. In a large-scale experiment in the 
Rappahannock River we are investigating how size 
and configuration of reefs affects their development, 
while in the Great Wicomico River we are working 
with molecular geneticists Ors. Kimberly Reece and 
Matthew Hare to track the spread of oyster larvae 
from reef sanctuaries. 
Reef bases have primarily been constructed with a 
combination of clam shell and oyster shell. Varying 
sizes of reefs allows investigators to determine the 
best size and configuration for constructing reefs. 
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Reef bases are constructed with a combination of clam 
shell and oyster shell. Varying reef size allows 
investigators to determine the best size and configuration 
for constructing reefs. 
Sampling fish and other organisms that use oyster reefs 
helps researchers tudy the ecological role of these reefs 
in the Bay. 
ESL research is helping to define important habitat char· 
acteristics for reef-dependent fish like blennies and gobies. 
Grant funding Support 
An experimental evaluation of the effects of scale on oyster reef restoration. NOAA Sea Grant, $176,442. 
Cooperative Regional Oyster Selective Breeding (CROSBreed) Project: Comprehensive strategy for genetic 
rehabilitation and conservation of oysters. NOAA. Sea Grant, $671,000. 
Restoring an oyster reef for mitigation of estuarine water quality, Cooperative Institute for Coastal and 
Estuarine Environmental Technology (CICEET) $ I 71,737. 
Alternative Substrates for Oyster Reef Restoration: Investigating the Effects of Interstitial Space and Surf ace 
Rugosity on Survival of Oyster Recruits, Mr. Keith Campbell, $4,882. 
Scientific Presentations 
Effects of habitat complexity on survival of juvenile oysters, International Conference on Shellfish Restoration, 
Charleston, SC 
Effects of reef architecture and scale on pattern of early finfish community development on oyster reefs in 
Virginia, International Conference on Shellfish Restoration, Charleston, SC 
Oyster ecruitment and survival in relation to reef architecture and scale: correlations with predator abundance, 
International Conference on Shellfish Restoration, Charleston, SC 
Oyster Reef Restoration: Ecological Benefits and Restoration 
Approaches, International Workshop on Restoration of 
Benthic Invertebrate Populations: Genetics, Disease & 
Ecology in Coquimbo, Chile 
The Influence of Reef Architecture and Scale on Success of 
Oyster Reef Restoration, National Shellfisheries Association 
meeting. Mystic CT 
Recent Publications 
Luckenbach, M. W., R. D. Brumbaugh, F. X. O'Beirn and L. 
A. Sorabella. 2000. The role of community aquaculture in _ ,.,;..'!...- ., .• ~~~-• ""'"-"-.......i:-..., 
re~toration of Chesapeake Bay oyster reefs. Coasts at the 
Millennium, Proceedings of the I 7th International Conference of the Coastal Society. Portland. OR. 
O'Beirn, F. X .. M. W. Luckenbach, J. Nestlerode and G. Coates. 2000. Toward design criteria in constructed 
oyster eefs: oyster recruitment as a function of substrate type and tidal height. Journal of Shellfish Research 
19:387-396. 
Breitburg, D.L.. L.D. Coen, M.W. Luckenbach, R. Mann, M. Posey, and J.A. Wesson. 2000. Oyster Reef 
Restoration: Convergence of Harvest and Conservation Strategies. Journal of Shellfish Research, special volume 
from the International Conference on Shellfish Restoration. 19:3 71-3 78. 
Coen. L. D. and M. w. Luckenbach. 2000. Developing success criteria and goals for evaluating shellfish habitat 
rest0ration: ecological function or resource exploitation? Ecological Engineering 15:323-343. 
~ucken~ach, M.W, R. Mann and J. A. Wesson (eds.). 1999. Oyster Reef Habitat R~stora~io~:_A Synopsis and 
YT1thes1s of Approaches. Virginia Institute of Marine Science Press, Gloucester Point, Virginia. 366 pp. 
C;en, L., M. W. Luckenbach and o. L. Breitburg. 1999. The role of oyster reefs as essential fish habitat. Journal 
0 the American Fisheries Society 22:438-454. 
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Research on Non-·ndigenous Oyste rs 
In 1995 the Virginia General Assembly directed VIMS to investigate the 
potential benefits and risks associated with introduction of a 
non-indigenous oyster species. The ESL has played a central role in this 
research. A quarantined hatchery facility at the ESL has enabled us to 
safely pursue research on non-indigenous oyster species without risk of 
unintentional introduction. 
C v. 
In aquaculture trials using sterile 
oysters we demonstrated that the 
Asian oyster species Crassostrea 
ariakensis grows faster and survives 
better than our native oyster species. 
tific Prese tar on 
Surprising results from competition 
studies between our native oyster 
and the Asian oyster reveal that 
despite the Asian oysters' more 
rapid growth rate, our native 
oyster is the dominant competitor 
when space is limited. In the photo 
(L) the native oyster (C.v.) can be 
seen overgrowing the non-native 
(C.a.). 
Crassostrea ariakensis: What do we know and what do we need to know to 
make a rational decision on introduction? International Conference on 
Shellfish Restoration. Charleston, SC 
Swimming behavior and vertical distribution of Crassostrea ariakensis 
larvae: effects of larval age and salinity. International Conference on 
Shellfish Restoration. Charleston, SC 
Compet1tton for space between Crassostrea virginica and C. ariakensis: 
implications for the introduction of a non-indigenous species. International 
Conference on Shellfish Restoration. Charleston, SC 
Current state of knowledge on the ecology of Crassostrea ariakensis, 
National Academy of Sciences Panel on C. ariakensis. Fredricksburg, VA. 
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Stephanie Bonniwell manages 
operations in the quarantine 
hatchery where extraordinary 
measures are taken to ensure 
that no release of non-native 
oysters can occur. 
Cindy Baylis, a senior at Virginia 
Tech and a summer employee at the 
ESL. participated in experiments on 
the swimming behavior of Asian 
oyster larvae. These experiments 
revealed that the larvae swim very 
differently than native oyster 
larvae, a finding that has profound 
implications for how this species 
would disperse if introduced into 
our waters. 
Recent Publications 
Calvo, G. W .. M. W. Luckenbach. S K. 
Allen, Jr. and £ M. Burreson. 200 I 
A comparative field study of Crasso trea 
ariakens,s (Fujita 1913) and Crassostrea 
virginica (Gmelm. 1791) in re/atmn to 
salinity in Vugmia. Journal of Shellfish 
Research 20:221-229. 
Calvo. G .. M W. Luckenbach. E. M 
Burreson and S K. Allen. 1999. 
A comparative study of Crassostrea g,gas 
(Thunberg. 1793) and Crassostrea virgmrca 
(Gmelm. 1791) in relatton to sa/m1ty m 
Virginia. Journal of Shellfish Research 
18:465-473 
Upcoming Activities 
The coming year promises to be a busy and exciting time for the ESL. 
We will again host a graduate-level course for high school science 
teachers, and will also offer a course for school teachers in collabora-
tion with the University of Maryland. The University of Wales 
School of Ocean Sciences plans to send a class to the ESL for several 
weeks. Dr. Matthew Emerson from Southern Illinois University along 
with a number of students studying Colonial Archeology will be 
working out of the ESL this summer. All of the visiting researchers 
highlighted earlier in this report and several others will be returning 
to the Lab this summer. We will continue our research on native-
oyster restoration and Asian oyster ecology and initiate several new 
projects on clam aquaculture. Our water-quality monitoring studies 
will continue and we will work with state-of-the-art computer 
models to predict changes in water quality related to changing land-
use on the Shore. 
Supporting the Eastern Shore Lab 
Cutting-edge research and education programs require costly facilities, technology, and equipment, 
competitive salaries for faculty, and scholarships to attract the best students. As state funding declines-
and as federal grants become increasingly more competitive-VIMS must build a substantial base of private 
support to guarantee its place among the world's leading marine science centers. At the Eastern Shore 
Lab, funding for graduate student research; summer courses for teachers; visiting classes from Virginia, 
U.S., and international universities, and public outreach programs are threatened as a result of state 
budget cuts. Your support will help maintain these valuable educational programs and will allow the 
Eastern Shore Lab to continue its critical role in understanding and preserving our unique and pristine 
coastal environment. 
If you are interested in supporting the Lab, please return the enclosed envelope with your gift to VIMS. 
or contact Dr. Mark Luckenbach at (75 7) 787-5816, luck@vims.edu or Page Hayhurst in the VIMS 
Development office (804) 684-7099, page@vims.edu. 
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Visit us on he Web at: 
www.vims. du/esl 
